Interaction of Penicillium notatum phospholipase B with divalent cations.
The interaction between Penicillium notatum phospholipase B and divalent cations such as Ca2+ and Mg2+ was studied. When the purified enzyme, present at concentrations of submicrogram to microgram per ml, was incubated with submillimolar to millimolar concentrations of CaCl2 or MgCl2, the enzymatic activity was remarkably decreased (to no more than 30% of original activity, when the enzyme was incubated with 2 mM CaCl2 for 15 min). The inhibitory effect of divalent cations was reversible, since dialysis against a metal chelator, such as EDTA or EGTA, substantially restored the enzymatic activity. Atomic absorption analysis showed the purified enzyme molecule to be present in a complex with Ca2+ at a ratio approaching 1:1, and this Ca2+ binding was shown to be extremely tight, since repeated dialyses of the enzyme molecules against EDTA or EGTA could remove the divalent cations only in a gradual manner. During this process, the enzyme activity increased also gradually. The remnant fraction of tightly bound Ca2+ was released from the enzyme molecule after the denaturation of the enzyme by treatment with guanidine hydrochloride, and the apoenzyme recovered its substantial activity after removal of the denaturing agent by dialysis. On the other hand, the content of Mg2+ in the purified enzyme molecule was lower than that of Ca2+, and the association of Mg2+ with the enzyme was much weaker in comparison to that of Ca2+. Atomic absorption analysis of the enzyme exposed to exogenous Ca2+ showed a fast removal, by dialysis, of unbound and weakly bound divalent cation, followed by a gradual removal of endogenous Ca2+ and a concomitant increase of enzymatic activity, which are similar to data obtained for the purified enzyme. Results shown in this report suggest some regulatory roles of divalent cations, especially of Ca2+, in the enzymatic function of P. notatum phospholipse B.